For those who are incarcerated in jails and prisons, the correctional setting represents a unique context for health care access and utilization. In Puerto Rico, over 16 000 persons pass each year through a correctional facility, approximately 6.9% of the incarcerated population present HIV infection, and 73.8% and 27.1% evidence a previous history of drug and alcohol use, respectively. In addition, HIV-infected populations have comorbidity with other diseases that are associated with substance use. Several approaches have been considered to prevent, treat, and provide a continuum of care for HIV and substance disorders among incarcerated populations. Nearly 30 years of legally regulated practices for correctional health care have produced recommendations for addressing the needs of those with HIV and substance disorders within the correctional facilities in Puerto Rico. These recommendations include making prevention services available, building capacity among health care providers, and understanding the cultural and political contexts.
Introduction
It is difficult to understand the combined epidemics of HIV and substance use in the Caribbean. This paradisiacal geographic location is characterized by heterogeneity of political, cultural, linguistic, and demographic diversities that challenge the uniformity of prevention approaches and the limited untextured data typically available. The Caribbean, which by definition includes the islands in the Caribbean Sea, has the second highest rate of HIV/AIDS globally. In the early 1980s, the first cases of AIDS in the Caribbean were reported in Haiti, Trinidad and Tobago, and Jamaica among men who have sex with men (MSM). Since then, the primary mode of transmission in the region has shifted to heterosexual contact. 1 HIV transmission through injecting drug use is generally low throughout the Caribbean. However, this scenario is different in Puerto Rico and Bermuda. 2 According to the HIV/AIDS surveillance systems in Puerto Rico, transmission through injecting drug use represents approximately 37% of HIV and 49% of AIDS cases on the island. 3 In contrast to most of the Caribbean, Puerto Rico's second highest mode of transmission is heterosexual contact, which represents nearly 32% of HIV and 26% of AIDS cases. Sexual transmission of HIV among MSM represents approximately 15% of HIV and 17% of AIDS cases. 3 Thus, while many countries in the Caribbean struggle primarily with sexual transmission of the virus, the epidemic in Puerto Rico is fundamentally shaped by injecting drug use as the primary mode of transmission.
HIV, Substance Use, and Incarceration
HIV prevention research in incarcerated populations has been primarily limited to developed countries to reduce both HIV incidence and its burdens. [4] [5] [6] Correctional populations generally are at increased risk for infectious diseases before incarceration due to social and behavioral determinants. 7 These infectious diseases include blood-borne pathogens such as Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), and HIV. [8] [9] [10] The epidemiology of HIV/AIDS in correctional facilities in the United States (US) provides a helpful model for understanding the magnitude of the infection among incarcerated populations. In terms of the distribution of HIV/AIDS among incarcerated populations across the US, half (53.8%) of all inmates with HIV or AIDS tend to be located in the South, but the highest percentage of HIV/AIDS cases per custody population is located in the Northeast area (3.2%). Particularly high rates of HIV/AIDS prevalence among incarcerated populations have been documented in New York (5.8%) and Florida (3.6%). 11 The HIV transmission risks that have been identified among incarcerated populations include having unprotected sex, injection drug use, needle sharing, and unclean tattooing. 7, 12 Little is known about HIV or AIDS prevalence among incarcerated populations in Caribbean countries. The few studies that have explored prevalence have found rates ranging from about 5% to 26%. Through a review of epidemiological data from Caribbean countries, Dolan and colleagues established the prevalence to be as high as 25.8% in Cuba to as low as 4.9% in Trinidad and Tobago. 13 In Puerto Rico, the HIV prevalence among incarcerated populations has been documented as being 6.9%. 14 Substance use is becoming increasingly prioritized in public health responses to HIV given its association with transmission risk. In addition, a synergistic relationship exists in the demand for drugs, the transit of drugs, drug use, and the spread of HIV that is becoming increasingly evident throughout the Caribbean. From a policy perspective, the public resources to deal with illegal drugs in the Caribbean are more oriented to supply control, aimed at diminishing the amount of illicit drugs available in the region, rather than to demand reduction. 15 Drug trafficking through the Caribbean corridor has been more frequently documented among some islands in the region such as Jamaica, La Espan˜ola (the combined region of Dominican Republic and Haiti), Puerto Rico and the Bahamas, although other areas of the region are not exempt from trafficking. 15 Cocaine and crack cocaine in particular are popular drugs in the Caribbean because of their wide availability and low market price. 2 In 2001, the United Nations Office on Drugs and Crime established that two thirds of the 3.9 metric tons of cocaine consumed in the Caribbean are in the form of crack. 15 Although overall drug use prevalence among adults in the region is lower (3.7%) than the world average (4.2%), research suggests that cocaine use in the Caribbean is twice the world average (0.6% compared to 0.3%). 2, 15 In Puerto Rico it has been estimated that 10.7% of individuals aged 15 to 64 years report ever using illicit drugs. 16 More recently, the local authorities of mental health and substance abuse services reported that 19.6% of men and 9.3% of women aged 15 to 64 years have used drugs in their lifetime. 17 Several estimates from the US illustrate the high prevalence of substance use among incarcerated populations when compared to the general population. For example, approximately 80% of the prison population in the US has used substances and alcohol. 7 A total of 68% of jail inmates in the US have reported symptoms in the year before their admission to jail that met substance dependence or abuse criteria. 18 Research conducted in the US to identify gender differences in psychosocial characteristics and treatment needs among jail inmates found that 90% of women and 80% of men reported prior cocaine abuse. Women were more likely to report smoking cocaine, while men were more likely to report intranasal use. Incarcerated men were also more likely to report alcohol use or use of a combination of alcohol and other drugs. In addition, drug use has been documented as a correlate of mental illness among this population. 19 Limited data are available regarding the use of illicit substances among the incarcerated population in the Caribbean. However, in the Puerto Rican Correctional System (PRCS), it is estimated that 73.8% and 27.1% of the correctional population have a history of drug and alcohol use, respectively. 20 Violations of local laws related to illicit drugs are among the most frequent (23.4%) offenses identified in the incarcerated populations in Puerto Rico and about two thirds of inmates had committed some offense associated with substance use. 21 The relationship between illicit drug use and HIV infection or transmission has been clearly documented. Evidence-based approaches for curbing HIV transmission have focused on engaging individuals in treatment, particularly using prisons as a venue for providing comprehensive services and linking disenfranchised individuals with services in the community in preparation for their release. 22 The Correctional System as a Gateway to Health Care
In general, the conditions of the prisons in the Caribbean are contradictory to the purpose of these facilities. Correctional facilities in this region are overpopulated, with the average prison occupancy rate being 160% of capacity. In Grenada, the Dominican Republic, Saint Lucia, Belize, and Haiti, the number of inmates has been documented to be double the official prison capacity. 15 Conditions in some correctional facilities in the area are known to be substandard overall in terms of basic conditions expected for human living. 23 However, the correctional facilities in Puerto Rico present a different profile.
In the 1970s the Asamblea Legislativa de Puerto Rico (Puerto Rico Legislative Assembly) approved a set of governmental measures to reengineer the island's correctional system. One of these measures included the enactment of a law that created the Administracio´n de Correccio´n (Administration of Corrections, AC). This law promoted profound and systematic reforms consistent with the public interest and the need to improve the existing correctional system. Five years after the creation of the AC, a group of inmates challenged the conditions of confinement within the correctional system and brought a class action lawsuit against the Government of Puerto Rico before the United States District Court for the District of Puerto Rico for alleged civil rights violations caused by the unsatisfactory conditions of incarceration. This long-standing and ongoing lawsuit is known as the Morales-Feliciano case, after the name of one of the inmates who took the lead in this legal action, Carlos Morales-Feliciano.
As part of this lawsuit, it was established that by the 1980s the conditions of confinement were unacceptable and in violation of constitutional standards resulting in immediate peril to the health and life of the correctional populations. The US Federal Court ordered the Government of Puerto Rico to take all pertinent measures to correct this situation. As part of the Morales-Feliciano case, the Court recommended the adoption of a Medical and Mental Health Care Plan (MMHCP), which is a compilation of recommendations and guidelines that stipulate the health care services that should be provided throughout the correctional facilities in Puerto Rico to assure the constitutional rights of each incarcerated person. Among the recommendations included in the MMHCP, HIV-related services were addressed through an emphasis on screening, prevention, health education, treatment, appropriate housing, surveillance, and capacity building for correctional and health care staff.
In furtherance of the objectives of the MMHCP, the Government of Puerto Rico entered into a variety of agreements and issued numerous administrative orders that directly impacted the provision of correctional health care services. After an extensive period of testimony and documentary evidence, the legal representatives of both parties in the Morales-Feliciano case presented the Court with a proposed alternative to receivership. The alternative case consisted of the creation of a private, not-for-profit corporation to manage the correctional health care system. The Court accepted the parties' joint proposal and Correctional Health Services Corporation (CHSC) was incorporated and registered to comprehensively develop a full range of integrated health care services for the correctional populations in Puerto Rico.
In the PRCS, jails and prisons house adults (21 years old), young adults (18, but <21), men, and women in separate facilities. By 2010, it encompassed approximately 37 correctional facilities including intake centers, half-way-houses, and a correctional psychiatric hospital. Of those facilities, most are jails or prisons, including 4 intake centers. The housing capacity of these correctional facilities in total is 14 345. The average population of inmates in the correctional system is 10 960 men and 317 women. Close to 16 000 men and women go through the PRCS annually, with 82.9% of these individuals having been sentenced and the remainder (17.1%) in pretrail status. 24 Every woman or man admitted to a correctional facility in Puerto Rico is processed through an intake center. As part of the requirements for admission, inmates participate in a mandatory health evaluation upon arrival. This assessment includes a medical history, physical and mental health screenings, and HIV-counseling and testing. All intake centers on the island have on-site health care professionals, including nurses, physicians, and mental health professionals that provide services 24 hours a day, 7 days a week. Appropriate referrals and treatments are provided according to the health care needs of each incarcerated person. Particular attention is given to those clinically compromised to ensure that they receive needed attention in a timely manner.
Among the health services provided within the PRCS are emergency or urgency rooms in every correctional facility, ambulatory clinics, infirmary or secondary clinical care units, extended care units, and a psychiatric hospital. By 2009, the health care services staff in the PRCS encompassed approximately 21 psychologists, 46 social workers, 11 psychiatrists, 55 general physicians, 23 internal medicine specialists, 5 family physicians, dentists, nurses, and other support personnel such as health educators, pharmacists, among others. All these services and the interventions provided by health care professionals are documented in clinical records that are maintained and accessible while the inmate is housed within the correctional system. During recent years, there has been a transition to electronic clinical records for the documentation of inmates' health care information.
Other health care services that cannot be provided within the correctional facility but that may be needed by inmates while in the correctional system are coordinated with community health care providers. A comprehensive bank of private and public health care providers outside the correctional system are contracted as external providers and services are designated according inmates' health care needs.
The incarcerated populations in Puerto Rico exhibit a particular sociodemographic and health profile. The average age of inmates is 32 years, and about 5.3% are 50 years or older. About 79% of inmates in Puerto Rico report a high school degree and 39%, 50%, and 11% are assigned to minimum, medium, and maximum security, respectively. Of the total correctional population, 80% have a history of previous incarceration. 14 The CHSC has monitored the medical and mental health status of inmates through several means, including the development of health profiles of incarcerated populations in 2003 and 2008. The most frequently evidenced physical conditions diagnosed among inmates in Puerto Rico are hepatitis C, asthma, hypertension, HIV, syphilis, and diabetes.
14 The prevalence of these conditions varies by age and sex. The most frequently diagnosed mental health problems among incarcerated populations in Puerto Rico, excluding substance disorders, are personality disorder, major depression, adjust disorder, anxiety disorder, schizophrenia, and bipolar disorder. 25 
HIV and Substance Use among Inmates in Puerto Rico
The HIV/AIDS prevalence in incarcerated populations in Puerto Rico is higher (6.9%) than the US (1.5% of the total custody population, 1.5% of incarcerated men and 1.9% of incarcerated women in state or federal prisons), but lower than that of the rest of the Caribbean (*12%). 11, 13 Incarcerated women are disproportionally affected by HIV, 26 with 14.3% of incarcerated adult women in Puerto Rico living with HIV, a higher prevalence when compared to imprisoned adult men (6.7%). Of those inmates diagnosed with HIV, about 17% have an AIDS diagnosis, 55% meet clinical criteria for being on antiretroviral therapy, 33% do not meet such criteria but are monitored in ambulatory clinics, and 12% declined initiating or continuing treatment related to their HIV status. In all, 73.8%, 54.7%, and 27.1% of the incarcerated population in Puerto Rico have a history of using illicit drugs, tobacco, and alcohol, respectively. The most commonly used illicit drugs reported by inmates with substance dependence are cocaine (36.2%), heroin (34.8%), and marijuana (25.6%). This varied by sex, with women using more marijuana (20%) than heroin (18.2%).
Injecting with used needles while incarcerated is a documented risk factor for HIV transmission among inmates in Puerto Rico, 26, 27 and tattooing while imprisoned has been associated with HCV infection among injecting drug users in San Juan, Puerto Rico. 28 Of those inmates with substance-related disorders in the PRCS, 7.9% have HIV. Conversely, of those inmates with an HIV diagnosis, 84.3% have a substance disorder and follow a pattern of preference of illicit drugs comparable with the general correctional population. Also, among those incarcerated populations with a diagnosis of HCV, 90.1% have a history of substance use; of those with a history of substance use, 39.8% have been diagnosed with HCV. 20 Research has also established linkages between mental health problems, particularly severe anxiety symptoms, and HIV risk behaviors among injection drug users in Puerto Rico. 29 While there is no specific data available regarding the relationship between mental health disorders and HIV risk behaviors among inmates with history of substance use, there is evidence from Puerto Rico of the most frequent diagnoses among inmates with HIV, including: personality disorder (26.5%), major depression (18.1%), adjustment disorder (9.6%), and anxiety disorder (8.4%). These patterns clearly show the prevalence of HIV, substance use, and associated complications behind bars in Puerto Rico. 20 
Continuum of Care Approaches
Treatment efforts for individuals with substance disorders in the Caribbean region generally face serious impediments, including a lack of public resources invested in the area of demand reduction and the limited and not so-well coordinated participation of nongovernmental organizations. 15 However, due to legal regulations and current practices implemented in the PRCS, approaches to HIV and substance use among incarcerated populations in Puerto Rico tend to be well-defined and comprehensive.
Although voluntary HIV screening is available in the PRCS upon admission to a correctional facility and during incarceration, local legal regulations require mandatory HIV screening for all sentenced incarcerated individuals. HIV screening upon arrival of pretrial inmates is completed in more than 85% of the cases, and in basically all cases of sentenced inmates. Appropriate treatment is provided to those inmates diagnosed with HIV or AIDS. Antiretroviral therapy is provided through pharmacies located in each jail or prison. All HIV-related treatments are available to inmates as approved by the Department of Health of Puerto Rico, as advocated by the US Department of Health and Human Services, according to the clinical recommendations of physicians, the evaluation of an infectious diseases specialist, and in agreement with the policies established by an institutional pharmacy and therapy committee. These services are provided independently of an inmate's sex, age, length of stay in a correctional facility, security level, or correctional status.
Inmates diagnosed with HIV receive mental health screenings as part of the services provided. The physician responsible for treatment may refer the inmate to the mental health ambulatory services as needed or at least every 6 months. However, because most of the inmates with a diagnosis of HIV also have a substance disorder, they receive comprehensive treatment until their release from incarceration.
Appropriate clinical evaluations are completed with inmates presenting with a history of substance use upon arrival. They are assigned to different levels of care by screening their general health status, history of drug use, the active use of particular drugs, and their withdrawal symptoms. Two substance detoxification units with services similar to skilled nursing facilities and full clinical care are available for those inmates with a complex health status. There are also ambulatory detoxification services for those inmates who need this modality of care. Both approaches to care collectively provide integrated treatment for the acute symptoms of substance withdrawal and provide the necessary follow-up services to inmates with other physical or mental diseases.
All inmates in the PRCS that present with any mental health problem, including substance use disorders, are referred to mental health ambulatory services. There is a protocol for the ambulatory management of substance disorders developed by experienced professionals in correctional health care and substance abuse. These services are provided in all the correctional facilities within the PRCS and have multidisciplinary teams of psychiatrists, psychologists, and social workers who provide group or individual interventions. The goal of this holistic approach is to facilitate inmates' recovery from substance disorders and the appropriate re-entry to community services.
Some incarcerated individuals require more structured services than those provided in the mental health ambulatory services; for these individuals, residential treatment units have been established. One of these units provides services using methadone. All the residential units incorporate a biopsychosocial and spiritual treatment model that facilitates the needed tools to keep inmates abstinent from the use of substances. These units admit sentenced incarcerated persons before their re-entry to the community and promote the continuum of care after release. Statistics suggests that at least 85% of inmates that are released from these units continue treatment and remain drug-free during the first 90 days after release from incarceration. Many of them remain that way after years of release and participate in periodic activities coordinated by these units. Other services based on drug-free approaches are provided by the AC to incarcerated persons in half-way houses and other services out of prisons or jails.
Mental health care in the PRCS, and particularly substance use-related services, reveal a complex organization that provides early intervention and follow-up to inmates while incarcerated and during their re-entry into the community. Studies have documented that of those adult household residents in Puerto Rico who met the criteria for substance use disorders, only 13% reported using services for such disorders within the previous year, 16 and that drug users in the community report significant disparities in the use of inpatient and outpatient medical services. 30 On the other hand, the correctional health services' statistics suggest that at least 33.1% of newly arrived inmates to the PRCS are admitted to a detoxification unit and that approximately 48% of the interventions in mental health ambulatory services are oriented to the treatment of substance disorders. Consequently, it is commonly observed that former inmates perceive their health status to be better the longer they have been incarcerated. 31 This may be a strong indicator of the HIV/AIDS and substance abuse-related services provided to men and women while incarcerated.
HIV and Substance Abuse Interventions in Puerto Rico
While there is behavioral and epidemiological research that demonstrates the link between HIV and substance use in Puerto Rico, there is limited research exploring the feasibility and effectiveness of interventions to improve outcomes among incarcerated populations. In 2002, a methadone maintenance program for heroin-dependent sentenced inmates was established in a correctional facility in the San Juan metropolitan area of Puerto Rico. Incarcerated men who participated in the program demonstrated a reduction in use of greater than 94% for heroin when compared with inmates who did not participate in the structured interventions. This finding was positively correlated with inmates' self-report of heroin use. Participating in the program was associated with increased acceptance of methadone maintenance as a prison-based treatment. 32 The evaluation of this program confirmed that heroin use among incarcerated men not in treatment was common and documented prison's staff support for the program. 33 Following the approval in the US of buprenorphinenaloxone for detoxification and maintenance treatment for opiate addiction and based on its attributes when compared to methadone-including less associated stigma, lower risk for overdose, and greater margin of safety-a study was completed in Puerto Rico with 45 incarcerated men with a previous history of heroin addiction. The purpose of the study was to examine the feasibility of providing daily buprenorphine-naloxone while in prison and upon release. Findings indicated that those who completed the treatment had greater reductions in selfreported heroin use, cocaine use, and criminal behavior and were less likely to be opiod-positive according to urine drug testing when compared to inmates who did not complete the treatment. 22 These findings clearly establish that harm reduction interventions and treatment appear to be successful in addressing the substance use burden among incarcerated men and potentially reducing risks associated with HIV transmission. Other research reports have also documented that prevention interventions among drug users in Puerto Rico are effective in reducing risks. 34, 35 However, there is a need to further understand how HIV prevention efforts with incarcerated populations can produce reductions in risks associated with substance use and whether efforts in the community or in correctional settings are having a mutually reinforcing impact in the general public health status of Puerto Rico.
Opportunities to Address HIV and Substance Use among Incarcerated Populations
HIV and substance use among incarcerated populations in Puerto Rico present particular challenges to general public health efforts on the island, which are shared throughout the Caribbean region. Since early in the HIV epidemic, public health programs have been urged to establish more collaborative efforts with correctional facilities to reduce the transmission of HIV among injecting drug users in Puerto Rico. 27 The comorbidity of HIV and substance use and their connection with other health concerns among inmates reinforce the need for closely coordinated efforts between correctional health care providers and community services.
From the experience of addressing HIV/AIDS and substance use in Puerto Rico and the data available from other correctional jurisdictions in the US and Europe, specific opportunities to advance the science in this area can be identified for the Caribbean region. From a policy perspective, surveillance systems must be established to monitor HIV/AIDS, substance use, and general health status of incarcerated populations. Particular measures should be considered and studied to facilitate preventive and harm reduction practices such as condom use, syringe exchange, and safe tattooing practices with culturally sensitive and nonstigmatizing approaches that are cognizant of the overrepresentation of disenfranchised groups among incarcerated populations. [36] [37] [38] [39] New initiatives must take into consideration the particular needs of ethnic and racial minorities, different age groups, and women. These intervention design issues should not only be discussed among professionals in the correctional health care field but should also be included in the curricula of clinical and public health programs as well as in popular discussions of national health status. 40, 41 Specific attention should be given to understanding perceived and actual norms for HIV risk-related behaviors among inmates as they affect drug preparation practices and sharing injection paraphernalia. 42, 43 There is also the need to investigate prevention fatigue or decay in the impact of prevention messages over time in correctional institutions and among released inmates. 31 Pre-and post-counseling should be available in HIV/AIDS testing programs upon admission to a correctional facility, while incarcerated through routine HIV testing, and before release to the community. There also should be ongoing monitoring of general health status and particular attention to medication adherence. 44 Attention to other comorbidities and immunizations are recommended. 45 These approaches should be complemented by well-articulated pre-and post-release transition support in coordination with community services. As part of re-entry to the community, incarcerated populations should be supported with continuing treatment, social support networks, and prevention services. [46] [47] [48] Although the prevalence of HIV/AIDS and substance use disorders in correctional systems may be alarming, Puerto Rico is an example of a Caribbean country that has built a constructive foundation for advancing HIV-related prevention services within correctional facilities. While the costs for providing these services can be significant and there are distinct advantages to commonwealth status with the US, the role of Puerto Rico's own choices in governance and the collaborative relationships of citizens and leaders cannot be underestimated. The central message from the Puerto Rican experience is that care of incarcerated populations is a necessary step toward significant positive social change regarding HIV and substance use in the broader populations of all countries in the Caribbean.
